SPECIFICATION 

To All Whom It May Concern: 

Be It Known That I, Matthew R. Dillingham, a citizen of the United States 
and a resident of Talladega County, Alabama, whose full post office address is 
981 Union T. Road, Talladega, Alabama 35160, have invented new and useful 
improvements in a 

CONTINUOUS GEAR HINGE WITH ELECTRICAL CONDUCTOR 



HASO 8276US 

Express Mail No. EL 978719165 US 



CROSS REFERENCE TO RELATED APPLICATIONS 
Not applicable. 

STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH OR 
DEVELOPMENT 
5 Not applicable. 

BACKGROUND OF THE INVENTION 

The invention relates in general to gear hinges and, more particularly to a 
gear hinge that contains an electrical conductor so that an electrical circuit may be 
completed through the hinge. 

10 Continuous gear hinges will tolerate considerably more abuse than more 

traditional knuckle hinges and for that reason are found on doors which see 
substantial use, such as those at the main entrances to schools and public buildings, 
often as replacements for knuckle hinges. The typical gear hinge has two leaves, 
each provided with a gear segment. The gear segments of the two leaves mesh 

15 while being held together with a cap that extends over and behind them. The one 
leaf is attached to the door that the hinge supports while the other is secured to the 
hinge jamb of the door frame out of which the door opens. Both leaves extend the 
full length of the door, thus providing multiple locations at which to attach the hinge to 
the door and hinge jamb. Knuckle-type hinges, on the contrary, secure the door to 

20 the hinge jamb at small isolated areas, and may pull away from one or the other or 
both, particularly when used on doors that see heavy or abusive use. 

More and more doors carry electrically-operated appliances such as locks or 
sensors, and these appliances require electrical service in the doors themselves. 
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And this holds particularly true for the very same doors on which continuous gear 
hinges are well-suited. A variety of designs exist for transferring electricity through 
knuckle hinges. In this regard, see U.S. patents 3,838,234; 3,842,386; and 
4,412,711. However, continuous gear hinges have seen little innovation in this 
5 respect. 

SUMMARY OF THE INVENTION 

The present invention resides in a gear hinge having leaves provided with 
meshing gear segment and a cap which extends over and behind the gear segments 
10 to prevent them from separating while enabling one to pivot relative to the other. 
Each leaf has a pivot member, and the pivot members cooperate to obscure the 
interior of the cap behind the pivot members. An electrical conductor extends from 
one pivot member to the other and between the two pivot members passes through 
the cap. 

15 

DESCRIPTION OF THE DRAWINGS 

Figure 1 is a perspective view of a door supported on a door frame with a 
hinge constructed in accordance with and embodying the present invention; 

Figure 2 is a fragmentary perspective view of the door frame, door and 
20 hinge, with the door and hinge closed; 

Figure 3 is a front elevational view of a fragment of the hinge in its open 
position; 
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Figures 4, 5, 6, 7 and 8 are sectional views taken along lines 4-4, 5-5, 6-6, 
7-7 and 8-8, respectively, of Figure 3; 

Figure 9 is a fragmentary exploded perspective view of the leaves and 
conductor assembly for the hinge; and 
5 Figure 10 is an exploded perspective view of the conductor assembly; and 

Figure 11 is an exploded perspective view of the conductor assembly 
provided with a modified wiring harness. 
DETAILED DESCRIPTION 

Referring now to the drawings, a door A swings into and out of a door 
10 frame B on a continuous gear hinge C (Fig. 1). The door A contains an 
appliance that relies on electricity for its operation, and that electricity is delivered 
through the continuous gear hinge C. 

Considering the door frame B in more detail, it includes (Figs. 1 & 2) a 
hinge jamb 2 on its one side, a strike jamb 4 on its other side, and a lintel 6 
15 extended between the upper ends of the two jambs 2 and 4. The hinge jamb 2 
has a vertical mounting surface 8 which is presented toward the strike jamb 4. 
With regard to the door A, it has vertical edges 10 and 12, the former, when the 
door A is closed, lies along the vertical surface 8 of the hinge jamb 2 and the 
latter along the strike jamb 4. The hinge C is attached to the door frame B along 
20 the mounting surface 8 of the hinge jamb 2 and to the door A along its edge 10. 

The continuous gear hinge C extends essentially the full length of the 
hinge jamb 2 and door edge 10. It includes (Figs. 2 & 3) jamb leaf 20 which is 
attached to the hinge jamb 2, a door leaf 22 which is attached to the door A, a 
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cap 24 for preventing the two leaves 20 and 22 from separating while still 
enabling them to pivot, and bearing blocks 26 which prevent the leaf 22 from 
shifting longitudinally relative to the leaf 20. In addition, it has a conductor 
assembly 30 which enables an electric circuit to pass through the hinge C. 
5 Each leaf 20 and 22 includes (Fig. 3) a plate 34 and a gear segment 36 

formed integral with the plate 34 along one side of the plate 34. The gear 
segment 36 has teeth and contains a bearing surface 40 (Fig. 4) of generally 
semi-cylindrical configuration which opens away from the teeth. Each leaf 20 
and 22 also has several pockets 42 which interrupt its gear segment 36 

10 completely and further extend slightly into the adjoining region of the plate 34. 
Finally, each leaf 20 and 22 has a cutout 44 (Fig. 9) of generally rectangular 
shape that extends well into the plate 34 and also interrupts its gear segment 36 
to a much greater extent than the pockets 42. Indeed, where a cutout 44 opens 
out of each gear segment 36, it has offsets 46 which give the cutout 44 even 

15 greater length along the gear segment 36. The offsets 46 create bearing 
surfaces 48 (Fig. 3). 

The leaf 20 is attached to the door frame B with its plate 34 against the 
vertical mounting surface 8 of the hinge jamb 2, it being secured by screws 50 
(Fig. 3) which pass through the plate 34 and into the hinge jamb 2. The leaf 22 is 

20 attached to the door A with its plate 34 against the vertical edge 10, it being 
secured with more screws 50 that pass through the plate 34 and into the edge 
10. 
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The gear segments 36 of the two leaves 20 and 22 mesh, with the pockets 
42 of the two leaves 20 and 22 being aligned and likewise with the larger cutouts 
44 being aligned. Moreover, the semi-cylindrical bearing surface 40 in the gear 
segment 36 of the two leaves 20 and 24 open away from each other (Fig. 4), and 
5 this holds true irrespective of the angular relationship between the two leaves 20 
and 22. 

The bearing blocks 26 fit into the aligned pockets 42 with the ends against 
the ends of the gear segments 66 at the pockets 42 and thus prevent the leaves 
20 and 22 from shifting longitudinally with respect to each other. Each bearing 

10 block 26 along its sides has channels 52 which align with the semi-cylindrical 
bearing surfaces 40 in the meshed gear segments 36. Moreover, some of the 
bearing blocks 26 contain set screws 54 (Fig. 3) which pass laterally through 
them between the channels 52 along their sides. 

The cap 24 extends over the gear segments 36 of the two leaves 20 and 

15 22 and for the most part encloses them. It possesses a channel-shaped 
configuration and has ribs 56 (Figs. 4 & 5) which project toward each other from 
the sides of the cap 24. The ribs 56 have cylindrical bearing surfaces 58 which 
bear against the semi-cylindrical bearing surfaces 40 in the gear segments 36, 
irrespective of the angular position of the leaves 20 and 22. Thus, the cap 24 

20 prevents the meshed gear segments 36 from separating. The ribs 56 extend 
axially completely through the pockets 42, but are interrupted by the cutouts 44. 
Actually, they project though the offsets 46 of the cutouts 44 and somewhat 
beyond, but not completely through the cutouts 44 (Figs. 7 & 9). Within the 
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pockets 42, the ribs 56 project into the channels 52 in the sides of the bearing 
blocks 26, and this retains the bearing blocks 26 in the pockets 42. The set 
screws 52 in the bearing blocks 26, when turned down, bear against the cap 24 
and thus prevent the cap 24 from displacing longitudinally relative to the leaves 
5 20 and 22. 

The conductor assembly 30 fits into the aligned cutouts 44 in the leaves 
20 and 22 along with two more bearing blocks 26 (Figs 3 & 9). It includes pivot 
members 60 and 62 which lie respectively within the cutout 44 of the leaf 20 and 
the cutout 44 of the leaf 22. Each member 60 and 62 has a face plate 64 

10 provided with a gear segment 66 along one of it edges and an offset 68 at each 
end of the gear segment 66, thus making the gear segment 66 shorter than the 
remainder of the face plate 64. The face plate 64 contains a shallow channel 69 
which opens out of its back face and extends laterally through it, including 
through the back of the gear segment 66 (Fig. 10). The gear segments 66 for the 

15 two face plates 64 have teeth of the same configuration as the teeth on the gear 
segment 36 of the leaves 20 and 22. The teeth on the gear segment 66 for the 
pivot member 60 align with the teeth on the gear segment 36 for the jamb leaf 
20, whereas the teeth on the gear segment 66 for the pivot member 62 align with 
the teeth or the gear segment 36 for the door leaf 22. The gear segments 66 in 

20 the two pivot members 60 and 62 likewise mesh (Figs 8 & 9). The ends of the 
gear segments 66 for the face plates 64 of the pivot members 60 and 62 form 
more bearing surfaces 70, and by reason of the offsets 46 in the cutouts 44 of 
the leaves 20 and 22 and the offsets 68 in the face plates 64 of the pivot 
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members 60 and 62, the bearing surfaces 70 on the gear segments 66 of the 
pivot members 60 and 62 are spaced from the bearing surfaces 58 where the 
gear segments 36 of the leaves 20 and 22 are interrupted. The spacing creates 
more pockets which open toward each other at both ends of the meshed gear 
5 segments 66 on the pivot members 60 and 62. These pockets receive more 
bearing blocks 26 which together with the bearing blocks 26 in the pockets 42 
transfer the weight of the door A to the jamb leaf 20. In addition to its face plate 
64, each pivot member 60 and 62 has a backing plate 72 (Figs. 8 & 10) which is 
essentially the same configuration as the face plate 64, although the backing 

10 plate has a curved lip 74 instead of the gear segment 66. The backing plate 72 
lies behind the face plate 64 with its lip 74 behind the gear segment 36 and 
likewise occupies the cutout 44. It has an elongated aperture 76 slightly inwardly 
from its side margin that is remote from the gear segment 66 on the face plate 
64, and the aperture 76 aligns with the shallow channel 68 in the overlying face 

15 plate 64. 

The backing plate 72 is attached to the face plate 64 with an adhesive, at 
least initially, but the two plates 64 and 72 are attached more securely within their 
cutouts 44 by screws 78 which pass through the plates 64 and 72 and thread into 
the hinge jamb 2 or door edge 10, whatever the case may be. The heads of the 
20 screws 78 are countersunk into the face plate 64 and backing plate 72. When 
the pivot members 60 and 62 are attached to the jamb 2 and door A, the 
exposed surfaces of their face plates 64 lie flush with the exposed surfaces of the 
plates 34 for the two leaves 20 and 22. 
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The conductor assembly 30 also includes a wiring harness 80 (Fig. 10) 
having a connector 82 at each of its ends and ribbon-like wire 84 between the 
two connectors 82. The wire 84, which is highly flexible, contains multiple 
conductors located side by side, and for each conductor, each connector 82 has 
5 a terminal or contact to which the conductor is connected. The ribbon wire 84 
passes between the face plate 64 and backing plate 72 of each pivot member 60 
and 62 (Fig. 8) where it occupies the shallow channel 69. Between the two pivot 
members 60 and 62 the wire 84 forms a loop which extends around the gear 
segments 66 of the two pivot members 60 and 62. Immediately before its ends, 

10 the ribbon wire 84 turns rearwardly out of the channels 69 in the face plates of 
the pivot members 60 and 62 projects into the apertures 76 in the backing plates 
72 of those members 60 and 62. Here the connectors 82 are attached to the 
ribbon wire 84 in the backing plates 72, and, owing to the orientation of the wire 
84 in these regions, the connectors 82 generally project rearwardly from the 

15 backing plates 72. The connectors 82 behind the pivot member 60 snaps into a 
connector in the hinge jamb 2 and that connector has wires leading from it. The 
connector 82 behind the other pivot member 62 snaps into another connector to 
which wires in the door A lead. Thus, the ribbon wire 84 of the conductor 
assembly 30 may form a part of several electrical circuits that extend into the 

20 door A. 

That circuit in the region of the hinge C is totally obscured and 
inaccessible behind the face plates 64 of the pivot members 60 and 62 at the 
exposed face of the hinge C and by the cap 24 on the other face. Indeed, when 
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the hinge C is closed, as it is when the door A is closed, even the face plates 64 
of the two pivot sections 60 and are obscured and inaccessible. Moreover, when 
the hinge C - and door A - are open, one can completely remove the conductor 
assembly 30 to service it or completely replace it. To this end, one removes the 
5 screws 78 that attach the pivot sections 60 and 62 to the door jamb 2 and door B 
and then withdraws the assembly 80 from the aligned cutouts 44 in the leaves 20 
and 22. The connectors in the hinge jamb 2 and door A come with it, and, when 
exposed, they are simply detached from the connectors 82 of the conductor 
assembly 30. This frees the conductor assembly 30. Installation of the 

10 conductor assembly 30 basically involves the opposite sequence, however, one 
must exercise care to insure that the gear segments 66 for the two pivot 
members 60 and 62 are properly meshed. As a practical matter, the plates 64 
and 72 of the two members 60 and 62 will not fit properly into the cutouts 44, that 
is to say with the face plates 64 flush with the exposed surfaces on the plates 34 

15 of the two leaves, 20 and 22, if the gear segments 66 are incorrectly meshed. 

In the operation of the hinge C, the door leaf 20 rotates relative to the door 
leaf 22 when the door A is moved from closed position to an open position in the 
door frame B and vice versa. When this occurs, the gear segment 36 on the 
door leaf 22 rotates over the gear segment 36 on the jamb leaf 20, all while the 

20 gear segments 36 remain engaged at their teeth 38. The same holds true with 
regard to the gear segments 66 on the face plates 64 of the pivot members 60 
and 62. The bearing blocks 26 prevent the door leaf 22 from moving downwardly 
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along the jamb leaf 22 under the weight of the door C. In other words, the blocks 
26 transfer the weight of the door C from door leaf 22 to the jamb leaf 20. 

As the hinge C opens and closes with the door A, the electrical circuits 
through the hinge remain unaffected. The ribbon wire 82 lies captured between 
5 the face plate 64 and backing plate 72 of each pivot member 60 and 62, and 
between the pivot members 60 and 62 it forms a loop (Fig. 8) which fits behind 
the meshed gear segments 66 and within the cap 24. In this region it is free to 
flex to accommodate the opening and closing of the hinge C. The ribbon wire 82 
is totally obscured and inaccessible when the conductor assembly 30 is fitted to 

10 the two leaves 20 and 22, since as it passes behind the meshed gear segments 
66 on face of the hinge A and is obscured on the other face by the cap 24. 

A modified wiring harness 86 (Fig. 11) is very similar to the harness 80, 
but in lieu of the ribbon wire 84 with its multiple conductors, the harness 86 has 
multiple stranded wires 88 extending between two connectors 90 which are 

15 received in the elongated apertures 76 of the face plates 64 for the two pivot 
members 60 and 62. Each wire 88 has its own insulation and is separated from 
the remaining wires 88. At its ends it is connected to terminals or contacts in the 
two connectors 90. The individual wires 88 form electrical conductors which 
pass between the face plates 64 and backing plate 72 of each pivot member 60 

20 and 62 where they lie within the shallow channels 69 of the face plates 64. They 
emerge from the channels 69 behind the gear segments 66 and between the 
gear segments 66 of the two pivot members 60 and 62 each wire forms a loop 
that is contained within the cap 24 of the hinge C. 
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In lieu of meshing gear segments 66, the pivot members 60 and 62 may 
have complementary surfaces of other configurations to obscure and render the 
wire 84 inaccessible. The cutouts 44 in the leaves 20 and 22 should interrupt the 
gear segments 36 of the leaves 20 and 22, but they need not extend into the 
5 plates 34 of the leaves 20 and 22. 
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